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T2 Prolse el Par)ls o
Standard Data Formats

> NASA’s motivation

> Has it facilitated access to EOS data?

— For many it has been an impediment
— Reasons

— tool development lagged product availability
— poor user education on the part of the DAACs
— Instrument teams straying from the standard
— Immature status of the standard
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RESponse oitheNSIDEDAAC

> Unique needs of the polar research
community

> Tools

— Access, subset, visualize
— Gridding of swath (Level 1 and Level 2) data

> Help page and FAQ

— Instructions on extracting binary arrays
using NCSA utilities or using an IDL program
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$n5idc.nrg data projects research the cryosphere site map

NSIDC catalog search help center features

Hierarchical Data Format - Earth Observing System
(HDF-EOS)

Home | Introduction | HDF to Binary | hdfecs2hbin | HDF to ASCII | Geolocating HDF-EOS data | Related Links

Hierarchical Data Format (HDFE) i the standard data format for all FASA Earth Observing System (EOS) data products. HDF iz a
multi-object file format developed at the Mational Center for Supercomputing Applcations (NCSA) at the University of Tlhinos.

Because HDF-EQOS i3 a relatively new format for the earth science user commumty, NEIDC created this site to answer common
questions about HDF-EOS and to prowide simple methods for working with the HDF-EOS format. Follow the links below to read
motre about working with HDE-EQS:

Introduction to HDF-EOQS
Crverall summary of the HDF-EOS format, mcludmg structure, data types, and justfication for the development of
HDF-EOS.

Converting From HDF to Binary Format Using the "hdp" Utility
sinple steps for dumping HDF objects mto flat binary format.

Converting from HDF to Binary Format Using TDT. "hdfeos2bin.pro”
simple steps for extracting data arrays from an HDF-EOS file and writing them to separate flat binary data files.

Dumping HDF Metadata Into ASCTI Format Using the "nedump” Utility
simple steps for readmg metadata text from HDF-EOS files.

Geolocating HDF-EQS Data
Iethods for determining the ceographic coverage of data files and utilizing exsting geolocation information.

Related HDF-EOS Links




PHDISHIO0)

» The Polar HDF-EOS Data Imaging and
Subsetting Tool
— IDL-based (multi-platform)

> For any HDF-EOS file a user can:

— Examine file contents

— View Core and Structural metadata

— Visualize and compare the data fields

— Couple images from different grids.

— Overlay lat/lon lines and/or coastlines

— Designate subregions for zoom or display/export
— Move between table cell and image pixel
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Polar HDF-EOS Data Imaging and Subsetting T - .. . =
Select Fie(s] Lon LatImg
Gt | [asae s0507, 8=m |

Click “Sedect Fila{s]” to open one of moee fles.  Use Shait-chick o "Ciri-chek™ to select multy
Adber operang. the “Load Data Feeld(s[* wandow wall appear.  Metadsls will be shown lo s
obpsct i sach s, Click o & row bo load snd dizplay & dats hield

e e
] Polar HDF-EDS Metadata
Hi\data\TESTapp_n005_1997001_0400_chn3.hdf
Cloza the Aborvs File

Gridd name: Mowth 5 km AVHRR EASE gnd

Cenfer posshon (kon lat|: 000000000, 30000000

Uppes laift [lon latl 29712658, -1.35.00000

Lowes nght flonlat] 23,71 2638, 45 000000

Uppes loft [Falzs_sast atee_noth] 4524688 2, 45245688 2

Loweer nght lalse_sact false_ncith) 4524688 2, 4524688 2

Field Hames(= . D[im Fill,

Select Beld(z] from kst abave.  Then chck heng bo view.
H:data\TESTVEASEF13-NL 1997001 A5 . hidi
Claze tha Above Fils

Girid name: Mosth EASE Gind

Certer ponton [kon, ket 0. 00000000, 50 000000
Uippes left [lon Lt} -89 S35 . 13500000
Liowes nght (lon o} -89 399991, 45000000

=101 x|

& Grid: North 5 lm AVHILR EASE grid,

Lon Lat lmge

[1E7813 ssas 277 |

Uppses loft [Palse_sastfslie_noth) 9036843 1, 90368431
Lowes ight [fae_sastfalee_nceth} 0258431, -9036841 1
[Field Hame(s) Dam ., Fill, PRenk, Comp |

Azcending Pa=s (LY r21x721 nons

Slect fedd(z] from ket above.  Then chok hese 1o vies |

Wy Docursents Humemingbird S5H Secure
fromold PC  Meighborbood  Fille Trans

@€ =

Mecrosoft My Metweork 199804 1.
Cutiook Places

s

Eudora Folder 020200 M0,

E =

Norton Sherbout bo 20020201 _..
Eudora

=10 x|

W Gridk Morth S ki AVHRR EAS

Lon LatImg




g4/ Gridded Swath: MOD_Swath_Sea_Ice

File Image ‘Window Region Help P H D I S ZOO m WI n d OW

Lon,LatImag:

17083117, BE.O51ET. 27363
MODIS Sea Ice.

Field | lce Surface Temperature =

Legend includes:

- color scale

- thumbnail locator

- lat/lon, value under cursor

Ice Surface Temperature, 0
2500 15637 28775 Jrag
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Metadata display and field selection

| »

D Temp \MODZIP1D.A2000145.h08v09SCMODZIP1D.0012065791._ HDF-EOS
Claze the Abowve File

[nid name; MOD_Gnd_Seaice_Tkm

Center pozitian [lon,lat): 000000000, 30000000

Ipper left [lon lat]: 76 409355, -108.43495

Lower right [lon,lat): 83.933484, -45 000000

|Ipper left [falze_eazt false_north]: -1430353.0, 476734.33
Lower right [falee_east falze_north]: -476784. 33, -476784.33

[Field Hame(=) . Dim . Fill, FEank, Comp |
Ice by Reflectance 951=x951, none,

SE Ice by Feflectance Spatial QA 951x951, none.

Ice Surface Temnperaturs . 951=951, none.
951x951, none.

ce by lce . 951x951. none,
Camblned Sea, I:e ., 951951, none,

Select figld[z] fram list above.  Then click here o wigw, |

D Temp\MOD02 1TKM.A2000145.1850.002.2000148113316.hdf
Cloze the Abowve File _ |

Swath name: MODIS_SWATH _Tvpe L1B —
Swath start [min lat, max lat); 69,8568, 82, 2862

Swath start [min lon, max lon); -8. 44761, 764225

Swath end [min lat, max lat]: 63,7457, 79,7880

Swath end [min lon, masx lon): -136.285, -61.6146

[Field Hame(s) . Dim ., Fill, Rank. Comp |
EV 1KEM FefSE . 3 : 0x15., none,
EV_1EM REeiSB Uncert_Indexes . 135 :-:2 30:-:15 .
EV_1EM_Emizsiwve . 1354x2030=le,
EV_1KEM_Emi==siwve_lncert_Indexzes . 13Gax2030=16,

EV_250_Aggrllm_RefSE ., 1354x2030=2
EV_250_Aggrllkm_FefSB_Uncert_Indemxes, 1354xZ2030=x2
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Gridding options for swath data

Prajection Center

Lan Min: 1796808

Lat kir:
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VIOBIS BIGEIAgNVIEWer,

> MODIS encodes important quality and
other information as individual bits

— Cloud mask information contained in 48 bits
— Many land products have QA arrays where

Individual bits have separate meaning.

> Viewing these flags is not
straightforward

— NSIDC is developing add-on to PHDIS for this
purpose
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MODIS Bands 1,4,3 as RGB MODIS Bands 1,4,6 as RGB
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&] viewing byte
Controls S

Image of byte 1 of
MODIS Cloud Mask.

The 8 independent bits combine
to yield a value between 0 and
255 which maps to a color.

-But determining which bits are
on and which are off based on
color is nearly impossible.

-User selects aregion for
Investigation

EOS Workshop




MODIS Snow Product Cloud Mask Byte 3, Bits 5
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VIODISISWatiFte-Grid ienl o)X

> Reads MODIS data in swath format and
grids to selected projection
— For radiance (L1b), snow or sea ice (L2) data
— Can stitch together multiple swaths

— Radiance can be converted to reflectance
(vis) or brightness temperature (TIR)

» Can also read and grid ancillary data
such as sensor or solar zenith angle

— Can get geoloc/ancillary data from different
file
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VIODISSWatiliCEGENR/

dean Angle
30° 20 10° 0° 10° 20°  30¢
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Due to the “bowtie”
: effect, Images made
: directly from swath
| # 4—
% data have a “double
3 vision” appearance

away from nadir.

The same region
after gridding. ’
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PrOCESSING SEJUENCE

> Read science, lat/lon, and ancillary data
arrays

> Convert lat/lon to row/col of target grid
> Interpolate row/col and ancillary arrays

to resolution of science data arrays

> Map science and ancillary data arrays
onto target grid using elliptical
weighted averaging
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EllipuicalWeIghieaAVeraging

> Space-variant filtering technique
developed for texture mapping in
Image synthesis

> Well suited to mapping remote sensing

data from instrument having wide
range of viewing angles

> Computationally efficient
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BASIC CONCEPLS

Shape of ellipse is
determined by
partial
derivatives of u
and vwrt x andy,
and varies by
position in the

swath. :
Swath space (X,y) Grid space (u,v)
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\Pixels In output grid

I\/Iafopeél
Iocgtiop of.
swath pixel
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EVWWASGPIENRS

» Can do elliptical weighted averaging or
elliptical maximum weight sampling

» Gaussian weight table computed only
once

> Tunable parameters
— Max distance and weight at max distance
— Minimum summed weight

— Objective Is to minimize smoothing without
creating data voids in output grid
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(a) Point sampling.

{e) EWA filter with Gaussian cross section on a pyramid.

28 Feb 2002

SDP/HDF-EOS Workshop

Comparisons of
various texture

mapping
techniques.

EWA shows least
distortion and
greatest
resolution.




;
.
: f #19:50
& “d [
4 [P |
" |
. -J rs
B e e W iy TEIT
..P. )
,
.-‘" r

>
15 '
i 1955

__l"

28 Feb 2002

-':Irl

{ Leil

3

¥ ) | & 1aaS E
. 'y
TEERA I'I'-'i{lll. TER FASSES J0ME Wl. Z0G@ DAY 1S3 M (ALL TIMED IH QFcr

SDP/HDF-EOS Workshop

Orbit map
used to select
swath
segments of
Interest.




1 June 2000, 14457 1 June 2000, 1450Z

\Y
O
D
I
S
B
A
N
D
1

28 Feb 2002 SDP/HDF-EOS Workshop




b
28 Feb 2002

SDP/HDF-EOS Workshop

Two MODIS
SWWEES
stitched
together,
subsetted,
and

gridded to
EASE grid.




SUMMaReiRVISZE

» Shows power and flexibility of HDF-EOS

— Would require little or no modification to
work with other MODIS Land products

— Can extract all necessary information from a
single file or can use ancillary data from

other files

> Good candidate for running as external
service

— Can be scripted

> In use by a wide variety of MODIS
product users
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EQtUre DIrECHIons

> PHDIS Tool

— Enhanced swath support
— Buy IDL run-time licenses so can distribute PHDIS as
stand-alone tool to NSIDC users
> Bit Viewer
— Arbitrary combinations of bits
— Integrate into PHDIS Tool

> MS2GT

— Replace IDL portions with C code
— Reduce memory requirements
— Add HDF-EOS and GIS output options
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Wensite

> http://nsidc.org/PROJECTS/HDFEOS

— Background
— Presentations
— Software (available for downloading)

— Related links
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